This paper estimates the effect of institutions on economic performance using cross-city data from China. We argue that China's ongoing reforms are part of a long and circuitous historical transition from antiquity to modernity, which started about 150 years ago. Learning from Western countries has been a central aspect of this historical process. The West had a large influence on the early stage of this transition, which has persisted to current reforms. This study uses the enrollment in Christian missionary lower primary schools in China in 1919 as an instrument for present institutions. Employing a two-stage least squares method, we find that the effect of institutions on economic performance in China is positive and significant. The results are robust according to various tests including additional controls, such as geographic factors and government policy-related variables.
central planning. The CCP government promoted manufacturing through high compulsory savings and distorted the low price of inputs. China built a rather complete sector of heavy industries, including oil, steel, ship and even aviation. However, a substantial gap is believed to have existed between China's economic performance and its potential during the planned economy era (Brandt and Rawski, 2008) .
In 1978, when DENG Xiaoping became the leader of the party, China began a series of reforms that gradually moved the planned economy towards a market-oriented system. In 1978, millions of farm households regained certain freedoms to manage agricultural production.
Thousands of Chinese students were sent to universities in Western countries. State-owned enterprises began to publicly recruit managers in 1983 and then to issue stocks in 1987. In 1990, In short, China's current reforms can be viewed as part of a long and winding road of "modernization" characterized by "learning from the West." Based on this historical view, we believe that influence from the West during the early decades of the 20 th century has had a significant influence on China's current economic performance.
The Instrument Used to Measure China's Institutions
Before estimating the effects of institutions, we must consider how to define institutions. The term "institutions" is a concept that can include many phenomena, from general law to cultural conventions. Following North and Thomas (1973) and North (1981 North ( , 1990 , our hypothesis is that the protection of property rights is key to explaining economic performance. Thus, we consider institutions as sets of social rules that protect property rights. Also following North (1981) , the practical rules enacted during enforcement rather than the rules merely written on paper are most relevant. One report from the World Bank supports this argument, saying, "It is not just formal policies that matter. The implementation of policies is what is experienced --with 95 percent of firms reporting a gap between what is on the books and how regulations are interpreted in practice.
This gap provides a key opening to corruption and by raising uncertainty lowers the probability of investment by up to a third" (World Bank, 2006) . Therefore, we focus on the implementation of property rights protection as an institution.
China's ongoing changes can be collectively viewed as a transition from a planned economy to a market economy during which property rights are given increasing levels of respect and protection. Although different localities within China share a uniform political and legal system on paper, actual institutions -that is, the practical enforcement of the market system --show large variations across regions. For example, the list of China's 100 most competitive private firms in 2005 shows that the vast majority are based in just 3 of 32 provincial administrative regions in China's mainland, with 37 firms on the list from the Zhejiang province, 16 from Guangdong, and 10 from Jiangsu (Liu, Zhao and Liu, 2007) .
How can China, a country with such a strong central government and such a uniform constitution and legal system, present so large a regional variation in institutions? First, although the reform and opening policies have been adopted by the central government, many specific reforms were initiated by local governments. Beneath the uniform political and legal system, the extent to which people engage with the market is largely determined by their confidence in the protection of property rights by the local administrative practice, which is highly influenced by local conventions and understandings. These local conventions result from the unique historical evolutions of local communities. We believe that current conventions are related to the historical influence of the West on local communities in the early 20 th century. Since the modern market system and the protection of property rights are institutional establishments originating from Western countries, regions with longer histories of influence from the West should experience greater penetration in terms of market institutions.
We use enrollment in Protestant missionary lower primary schools to capture the extent of Western influence. The earliest Christian mission in China can be traced back to 1582, when Matteo Ricci came to China. However, organized missionary activities began after 1841, paralleling the process of China's active learning from Western countries. During the Boxer turmoil in 1900, the Christian Church was largely destroyed in some areas. However, the Church soon rapidly recovered. Thus, Christian missions developed quickly during the early years of the Republic of China. Almost every province had Christian missionary centers, and almost every mission station had a lower primary school. Historically, Christians represented Western culture, so the extent of local Christian influence can serve as a measure of how much an area was influenced by the West.
Since current institutions are related to the historical influence of the West, early Christian influence can serve as an instrument for today's institutional property rights protection. The data on our instrument is described in the next section. Panel A of Table 2 shows that the institutions under study are significant when regressed using the log GDP per capita in 2003. However, due to the endogeneity of institutions, this result should be read as a relationship of correlation rather than causality. Panel B of Table 2 shows that our instrument is significant as an explanatory variable for present institutions.
The so-called "exclusion condition" with respect to using an instrument assumes that the instrument only affects current economic performance through institutions. To investigate whether this condition holds, we consider two possible violations of the exclusion condition. One concern is whether the historical enrollment of the Protestant missionary lower primary schools could affect the current distribution of Christianity in China, with the current Christian religion in turn affecting economic performance directly rather than through institutions. Missionary schools taught not only religious subjects but also curricula about Western epistemology. Long before 1927, the number of required hours of Bible study in missionary primary schools had been reduced (Idabelle Lewis Main, 1934, pp. 270) . The new curricula focused more on citizenship training and the Chinese language (Howson Lee, 1934) . Kiang-wen Han (1934, pp. 313) concluded that "on the whole, religion does not hold an important place in the life and thinking of the students in China." Moreover, after 1949, the level of influence of all religions in China declined due to government-enforced atheist ideology and the suppression of religion during the Cultural Revolution between 1966 and 1976. The recent revival of religion in China since 1978, which has included Christian missionaries, is difficult to measure. Besides the authorized missionary activities, there are variant forms of unauthorized missions, including overseas missionaries and underground churches. In general, we believe that the historical legacy of Christianity in China has little impact on the current incarnation of Christianity in China.
More importantly, as McCleary (2005, 2006) argued, it is a general belief in God, the afterlife, heaven and particularly hell, rather than organized religious activities, that positively affect economic performance. Using cross-country data, Barro and McCleary (2005) found that after controlling for belief in heaven or hell, the Protestant religious population actually detracts from economic growth. The Chinese have a long history of belief in heaven, hell and the afterlife that dates back to the Han Dynasty (206 B.C. -220 A.D.) and earlier (Yu, 1964 (Yu, , 1987 . The introduction of Buddhism into China since the late Han Dynasty and its subsequent popularity has spread a belief in hell and the afterlife across China. Compared with Buddhists or with the mass of believers in hell and the afterlife, Christians are a small minority in China. We therefore believe that the enrollment in Protestant missionary primary schools in 1919 has very little influence on current Chinese beliefs about heaven or hell and does not directly affect current economic performance.
We perform an intuitive test regarding whether our instrument affects current log GDP per capita directly. If the historical enrollment in Protestant missionary lower primary schools (our instrument) only affects current log GDP per capita through institutions, then our instrument should be significant when explaining log GDP alone but not significant when explaining log GDP along with other institutions. We see this exact outcome in panel A of Table 2 . When we regress log GDP per capita in 2003 on our instrument alone, the coefficient of our instrument is 0.18, which is significant at the 5% level. However, when we regress log GDP per capita in 2003 on both the average protection of property rights and the historical enrollment of missionary lower primary schools, the coefficient of our instrument is not significant, while the coefficient of the average protection of property rights remains significant at the 5% level.
The other concern about the violation of the exclusion condition is that the instrument is correlated with other unobserved determinants of economic performance. We test three possible underlying factors. First, if Christian missions were more prevalent in coastal areas than in inland areas, then our instrument could be correlated with distance to the coast, which could possibly affect GDP per capita across regions through several other channels, such as the acquisition of FDI and access to international trade. Thus, our instrument could affect economic performance through distance to the coast rather than through institutions. However, the distribution of Christian missionaries in 1919 does not correlate with distance to the coast. The Treaty of Tientsin between China and France in 1860 allowed Christian missions to establish their missionary stations far from the coast. The Most Favored Nation Clause enabled all Western countries to locate missions in China's hinterland. As Feuerwerker (1983, pp. 165-167) has described, "Protected by general and specific extraterritorial provisions of treaties, they reached into nearly every corner of the country. As of 1899 all but 106 out of 1704 counties or hsien in China proper and Manchuria reported some Protestant missionary activity." Panel B of Table 2 adds distance to the coast as an additional control in our regression of institutions and finds that our instrument is still significant in explaining institutions when distance to the coast is controlled.
The second possible underlying factor is that the historical distribution of Protestant primary school pupils may affect the current economy through the channel of human capital. If higher enrollment means better educational conditions and higher human capital in the 1920s, then our instrument could influence current economic performance through historical human capital rather than through institutions. However, we believe this cannot be the case for the following reasons.
Missionary lower primary school pupils were only around 4% as many as those in government primary schools in the 1920s (Albert Feuerwerker, 1983) . We check this by regressing our instrument on the total primary school enrollment, which we employ to capture human capital in the 1920s. The result is reported in panel C of Table 2 . There is no significant correlation between the two variables.
Measurements and Data
China's sub-national governments can be categorized into four administrative levels: province, city, county and town/village. There are only 34 observations 3 at the provincial level. In the early 1900s, China had only 18 provinces, some of which have since been divided and merged into others. Using city-level data, we obtain more observations. Our sample consists of 47 cities as listed in Table A2 . The sample size is restricted by the institutional data. One complicated issue is that city boundaries have changed substantially during the last 100 years. The data on the historical enrollment in Protestant missionary primary schools are at the county level. Since the county boundaries have been rather stable during the entire 20 th century, the county-level data on Christian missions can be matched with the city-level data on institutions.
As mentioned above, this paper focuses on institutional property rights protection. We note that it is always difficult to measure institutions. There are two basic methods to measuring institutions. One is a subjective measurement in which people's opinions about institutions are evaluated through a survey and then aggregated into a quantitative index. The alternative is an objective measurement based on statistical facts on the effects of institutions. For example, the wait time for obtaining government approval to start a business can be observed and used as a measurement for institutions. This paper uses a subjective measurement. The data are from a cross-city survey conducted by Pengfei Ni et al. in 2002 (Ni et al, 2003 , 2004 . The survey covered 47 cities at the prefectural or higher levels. For each city, 2000 questionnaires were sent to scholars, entrepreneurs and randomly sampled citizens asking them to grade the city's performance in a wide range of aspects. For each listed item, the respondent selected from five options ranging from highest (favorable) to lowest (unfavorable). Ni et al set the highest option at 1.5, while the lowest was set at -1.5. For each item, they calculated the mean score and then constructed an index ranging from 0 to 1 across 47 cities.
This paper focuses on the index of property rights protection developed by Ni et al. This
includes three sub-indices, namely, the extent to which the government resorts to informal tax levies, the protection of intellectual property rights, and the protection of contract enforcement by 3 Overall, China has 34 provincial level sub-national governments, including 23 provinces, 5 autonomous regions, 4 province-level cities and 2 special administrative areas, Hong Kong and Macau.
the legal system. We take the average of their index of property rights protection for 2002 and 2003 as our main measurement. The city with the highest average is Xiamen at 0.896, and the lowest rated city in the sample is Wuhan at 0.5035. We find that among the top 10 cities with the highest average indices, 7 are from Zhejiang, Jiangsu and Guangdong provinces. These areas also had the most competitive private enterprises in China in 2005 according to Liu et al. (2007) .
Ni et al. also constructed an index for comprehensive institutions and a sub-index for informal government collection and fees. We use these two indices as complementary measurements to check the robustness of our results.
The data on the historical enrollment of Protestant missionary lower primary schools is from a survey conducted by the Continuation Committee in 1920. The results of this survey were edited into a book titled "The Christian Occupation of China." The survey results include all county-level data on the enrollment of Protestant missionary lower and higher primary schools in 1919. We choose only the lower primary school data because the data on higher primary schools are rather incomplete. For example, there were only 306 higher primary schools reported out of the 693 Protestant residential centers (Feuerwerker, 1982) . Since the survey includes the population for each county as well, we can calculate the enrollment in missionary lower primary schools per 100,000 persons, which thus serves as our instrumental variable for institutions.
Finally, to measure economic performance across regions, we use the log GDP per capita for all cites in 2003 following Hall and Jones (1999) . These data are obtained from the Urban Statistical Yearbook of China 2005 in terms of the Chinese yuan. In Table A1 , we describe all other variables used in this paper and list the data sources. Table 1 provides descriptive statistics on our main data. The average of the log GDP per capita for all 47 cities in 2003 is 10.048, and the standard deviation in the sample is 0.4842. The maximum observation is 11.004, while the minimum is 8.996, which means that the GDP per capita of the richest city in our sample is almost 7.5 times that of the poorest city in 2003. The sample mean of the average protection of property rights is 0.6509, and the standard deviation is 0.0979. The average enrollment in missionary lower primary schools is 72.258 per 100,000 persons, and the standard deviation is 84.656. The maximum observation is 420.223 per 100,000 persons, while the minimum is only 1.3828 per 100,000.
Empirical Results

The Model
Although institutions are significant in the OLS regression reported in panel A of Table 2 , this result should be read as no more than a correlation. No causal relationship can be inferred between institutions and economic performance from OLS estimates. Moreover, due to the endogeneity of institutions, the OLS estimate is biased. Hence, we use a two-stage least squares (2SLS) method to estimate the effect of institutions on economic performance. The basic model is , which is the effect of the institution under study on economic performance. Note that the historical enrollment distribution of missionary lower primary schools is not correlated with the structural error term in the second stage. results are twice those generated from OLS. This shows that the OLS estimate of the effect of institutions is downward biased, which is the same as the findings presented by Hall and Jones (1999) and Acemoglu et al. (2001) .
Main Results
We also report the value of the Anderson canonical correlation likelihood ratio test (Hall et al., 1996) . The null hypothesis of the test is that the first-stage regression is underidentified, i.e., that the instrument is not relevant. Under the null hypothesis, the test converges to a Chi-square distribution with one degree of freedom. The Anderson canonical correlation LR test reported in column (1) is 7.491. The small p-value of 0.006 indicates that we can confidently reject the null hypothesis.
Possible Violations of the Exclusion Condition
Section 3 discussed concerns about the validity of the exclusion condition for our instrument with several intuitive OLS regressions. As a robustness test, we insert additional right-hand variables into the 2SLS as additional controls to test the validity of our instrumental variable. If the exclusion assumption holds, the institution coefficient in the second-stage regression should not change remarkably when additional controls are added to the regression. The results are reported in Table 4 . In column (1), distance to the coast is added as an additional control for both stages. In the first stage, both the historical enrollment of missionary lower primary schools per 1000 persons and distance to the coast are significant. In the second stage, the institution coefficient is 3.779 and is still significant, but the coefficient of distance to the coast is not significant. This shows that distance to the coast is not significant in explaining the log GDP per capita when institutions are considered.
Column (2) addresses the concern that our instrument might be correlated to the historical geographic distribution of human capital, which affects current economic performance. It is difficult to find data on historical human capital. We approximate this information with the total primary school enrollment per 1000 persons, which includes the historical enrollment of lower and higher primary schools of both missionary and government schools per 1,000 persons in 1919. In the first stage, we find that only the enrollment of missionary lower primary schools helps to explain the variation of institutions across regions and that the total enrollment is not significant.
In the second stage, the institution coefficient is 4.304 and is significant at the 5% level, while the control variable is not significant.
In column (3), we examine the possible correlation between the historical geographic distribution of enrollment in Protestant missionary lower primary schools and the initial conditions of different cities before the reform. We use the earliest available cross-city data on national income 4 to measure the initial conditions in 1985 5 . The first-stage regression shows that both the 4 We calculate national income as the sum of gross agricultural output values and value added in industry for each city. The national income per capita is the national income divided by each city's population in 1985.
instrument and initial conditions before the reform are significant. In the second-stage regression, the institution coefficient is 4.115 and is still significant at the 5% level, while the initial condition is not significant. In column (4), we consider both distance to the coast and initial conditions together as the control variables. The 2SLS shows that neither of the two controls is significant, while the institutions under study remain significant. Overall, our estimates for institutions are rather stable in all specifications, supporting the argument that our instrument is valid.
Different Measurements of Institutions
We also test whether our result is robust to the measurement of the institution under study.
One difficulty in estimating the impact of institutions lies in how to measure the institutions themselves, and in our case, how to measure the institution of protecting property rights. The measurement of this institution is always controversial. Whatever measure is adopted, there will always be some unsatisfactory aspects.
As explained in the previous section, our main specification uses the average of the index of property rights protection according to two surveys by Ni et al. (2003 Ni et al. ( , 2004 . Ni et al (2003 Ni et al ( , 2004 also provides some other measures, such as the comprehensive index of institutions and the index for government collection of informal fees, which represents an abrogation of property rights. The Panel B reports the result of the first-stage regression when the protection of property rights is a dependent variable measured by the variables listed on the left. In all cases, our instrument is significant in explaining institutions.
Institutions, Geography and Policy
Institutions versus Geography
As mentioned in the introduction, geography may play a role in background, thus influencing economic development. Table 6 reports the results of adding geographic controls. One of most popular geographic variables used in the literature is latitude. In column (1), latitude is added to the regression. The inclusion of latitude does not substantially change the results. The institution coefficient remains significant and takes on a value of 3.559. Latitude is not significant in the second-stage regression, nor is it helpful in interpreting the variation of institutions in the first-stage regression. Other geographic variables include average temperature and rainfall.
Column (2) adds average temperature as a control. In the second stage, we find that the institution and average temperature coefficients are 3.400 and 0.027, respectively, and that both estimators are significant. However, the average temperature is not significant in the first-stage regression, i.e., it does not help us to interpret the variation of institutions across regions. In column (3), rainfall is added to the regression. The institution coefficient is significant and takes on a value of 3.949. Rainfall is not significant in either stage.
Besides institutions, another channel that may have an effect on today's economy is through culture, which is nonetheless geographically related. Therefore, we test our argument by controlling for culture across localities. Given the complicated cultural differences across various localities in China, the most prominent is the cultural difference between the North and South as divided by the Yangzi River, which is discussed by Diamond (1997) . Thus, in column (4), we use a north-south dummy as another control variable. If a city is located south of the Yangzi River, we set the dummy to 1 and 0 otherwise. The institution coefficient is 3.950 and significant at the 5% level. The south-north dummy is not significant in either stage and thus does not help us to understand the variation of institutions across localities. In column (5), all these geographically related variables are added to the regression. The institution coefficient is significant and takes a value of 3.479. No other coefficients are significant.
Overall, adding geographically related variables does not have a significant effect on the institution estimates. The institution estimates instrumented using the historical distribution of enrollment in missionary lower primary schools are rather stable and always significant, as shown in Table 6 .
Institutions versus Policies
Some economists have argued that government policy is more important than institutions in promoting economic growth (Edward Glaeser, et al., 2004) . To test this argument in the case of China, we add some policy variables to the main specification of 2SLS regression. One policy variable we use is the dummy variable for central government policy. For a long period, China was divided into three regions in terms of economic policy, namely, eastern, central and western regions, each of which was assigned a specific economic task. 6 Although the income per capita varies greatly across the country, it exhibits convergence within each of these three regions. Some believe this is due to the different development strategies adopted by the government for different regions (Lin, 2004) . For example, the eastern region enjoys a more favorable policy for the development of light industries, while the central and western regions have long been focused on agriculture and heavy industries. We use two dummies to capture a city's policy zone, namely, east and west. If a city falls in the east zone, its east dummy is set as 1, and its west dummy is set as 0.
If a city falls into the west zone, its east dummy is 0 and west 1. If a city falls into the middle zone, then both dummies are set equal to 0. The results reported in column (1) of Table 7 show that none of the zone dummies are significant in the second stage, while the average protection of property rights is still significant, with a coefficient of 3.866. In the first stage, our instrument is still significant in interpreting the variation of institutions across regions, and the coefficient is relatively stable. The west dummy is not significant in the first stage. The east dummy is significant with a value of 0.107 in the first stage. Thus, it seems that the central government which includes all cities outside the top 2 ranks. The fourth-rank cities are below the prefectual level, i.e., county-level cities (xian). The 47 cities in our sample are all from the top three administrative ranks. A higher administrative rank usually means greater political power in competing for economic resources and more favorable policies from the central government. In column (3) of Table 7 , we construct a dummy for provincial and deputy-provincial-level cities and include it in the regression as an additional control. The dummy takes a value of 1 when a city belongs to a provincial or deputy-provincial level. When the dummy for the provincial and deputy-provincial levels is controlled, the institution coefficient is 4.249 and is significant at the 1% level. The dummy for the provincial and deputy-provincial levels is not significant in both stages. In column (4), we control for the above two dummies in the regression at the same time.
We find that only the institution coefficient is significant at 4.393.
In the literature on empirical economic growth, the ratio between government consumption and real GDP is used to measure the extent of government involvement (Barro, 2000) . In column (5), the ratio between government consumption and real GDP is included as an additional control.
The institution coefficient is significant with a value of 4.035. The ratio between government consumption and real GDP is not significant in either stage.
The investment rate is considered to be important for developing countries. We also examine the investment ratio to GDP as an underlying factor. However, when we regress our instrument on the investment rate for 2004, we find that there is no significant correlation between the two.
When the investment rate is added as an explanatory variable, we find that our instrument is still significant in explaining the institution under study at the 1% level. Column (6) reports the result of adding the investment rate as a control. We find that both the institution under study and the investment rate are significant in explaining economic performance.
The results in Table 7 do not support the argument that policy plays a more important role than institutions in economic development. On the contrary, our results show that institutions rather than government economic policies account for China's economic performance.
Conclusion
Many economists believe that institutional change is a fundamental reason for China's impressive economic performance during the last twenty years. However, since institutions are widely believed to be endogenous, it is difficult to evaluate their effect. Following the method developed by Mauro (1995) , Hall and Jones (1999) , and by Acemoglu et al. (2001) , we try to isolate the exogenous part of the variation in the institution of property rights protection across cities in China. We choose enrollment in Protestant missionary lower primary schools in 1919 as the instrument for China's present institutions. We believe that the enrollment in Protestant missionary lower primary schools captures the extent of influence from Western countries in the early 20 th century. Since the central aspect of China's institutional transition has involved learning from the West, the historical influence of the West in the early 20 th century may persist in China's current institutional changes.
Using cross-city data in China, we use the two-stage least squares method (2SLS) to estimate the effect of the institution under study on China's economic performance. The results show that a high correlation exists between the 1919 enrollment in Protestant missionary lower primary schools and present institutions. The 2SLS estimate shows that institutions are significant in explaining the variation of economic performance among our sample of 47 Chinese cities. Our estimate resembles the result of Acemoglu et al. (2001) in that the 2SLS estimate is much greater than the OLS estimate. The significance of the institution under study is robust to various tests that include control variables such as distance to the coast, historical human capital and initial conditions for different cities.
The paper also addresses the question of which element plays the most important role in economic performance. We compare the effect of institutions with that of geography and government policy. By controlling for geographic variables such as latitude, temperature, rainfall and north-south cultural differences, we find that institutions are significant, while geography is not significant, in explaining the variation of economic performance in our sample. When we control for government policies such as China's zone development policy, coastal city policy and government consumption ratio to local GDP, the institution under study is still significant, while government policies are not. These results support the hypothesis that institutions occupy a central role in determining economic performance.
Note: The sample size for all variables is 47. The standard deviations are reported in the parentheses under the means. reports the corresponding first-stage regression. Standard errors of estimated coefficients are in parentheses. In column (1), the dummy for cities in middle China is omitted in the regression.
*** significant at 1%, ** significant at 5%, * significant at 10%.
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